INTRODUCTION
============

Quality of life measures are subjective, reflecting the individual's assessment of his/her life at one time relative to his/her previous state and prior experiences. After all, it is the patient's own evaluation of his or her quality of life that is important. The patient's perception of his own quality of life may be especially poignant after BMT. Many of the patients are happy or satisfied simply with the fact that they are alive following such intensive therapy. It may be that a patient's perception of what is important for their global quality of life is simply life itself, the good and the bad. Community reintegration problems, which included difficulty in returning to former social roles, separation from home, family, and friends, difficulty in resuming social relations, dealing with stigmatization, problems with family and children, and financial and employment difficulties.^[@B1]^

Besides these problems, patients are often faced with other pre- or post-transplantation physical problems such as neutropenia, infection, bleeding, fatigue, nausea-vomiting, dehydration, diarrhea and mucositis.^[@B2]^ Thus, patients should be assessed by nurses and other members of health staff in physical, mental and social terms to identify possible problems and to support their quality of life. When making this assessment, it is very important for nurses to use their diagnosing skills, to discover unexpected/sudden reactions in patients on time^[@B3]^ and to administer appropriate nursing interventions without delay. Such interventions will not only control symptoms in a timely manner, but will also have positive effect on patients' quality of life. This study was performed to identify pre- and post-transplantation symptoms in patients who underwent stem cell transplantation and to assess their quality of life.

METHODOLOGY
===========

***Design and Sample:***A prospective longitudinal design was used. The study was completed in two years on 82 patients who underwent transplantation at the bone marrow transplantation unit of an oncology hospital located in the Southeastern Anatolia Region of Turkey. Eligibility criteria included being 17 years of age or older, speaking Turkish language, not having any known psychiatric disorders that would interfere with completion of the scales, not suffering from auditory or visual impairment, being able to answer all the questions, having a single transplantation, and being willing to participate in the study. Sixty three patients who did not meet the study criteria (those who refused to take part, were not able to communicate, had a poor general condition, were lost to follow-up, or developed a graft versus host disease) were excluded from the study.

***Data collection:***The study data were collected using a questionnaire, the Edmonton Symptom Assessment Scale (ESAS), and the Short Form (SF)-36 quality of life scale. The questionnaire and the scales were administered a month prior to transplantation when the side effects of treatments were experienced intensely; ESAS and SF-36 quality of life scale were administered once more to the patients a month after transplantation.

***Questionnaire:***The questionnaire included questions about some characteristics of the patients and their disease and treatment-related characteristics. Information on body weight and height were obtained by patients' self-report. Body Mass Index (BMI) was calculated as weight (kilograms) divided by square of height (meters) and values of 18.5 and lower were classified as "underweight", 18.5 to \<25 as "normal weight", \>25 as "overweight", and \>30 as "obese".^[@B4]^

***Edmonton Symptom Assessment Scale:***The scale was developed by Bruera and associates^[@B5]^ and its validity and reliability for Turkish people were tested by Sadirli and Unsar.^[@B6]^ This tool is designed to assist in the assessment of nine symptoms commonly found in cancer patients: pain, fatigue, nausea, depression, anxiety, drowsiness, loss of appetite, decreased sense of well-being and shortness of breath. The ESAS also includes a section labeled "Other Problems", to which three more symptoms that were detected by Sadirli and Unsar and listed as additional symptoms by patients were added as skin and nail changes, stomatitis, and numbness in the hands. The severity of each symptom at the time of assessment was rated from 0 to10 on a numerical scale, with "0" meaning that the symptom was absent, and "10" meaning that the symptom was of the worst possible severity.^[@B7]^

***Short Form-36 quality of life scale:***The SF-36 was developed by Ware & Sherbourne^[@B8]^ as a comprehensive measure of general health status for use in the Medical Outcomes Study. The Turkish version of SF-36 is composed of 36 items; it measures eight dimensions of HRQoL and yields scores for each of these. The scale's score may vary from 0-worst possible health status or quality of life to 100-best possible health status or quality of life. The SF-36 survey yields two comprehensive HRQoL indexes: the PCS (the first four domains) and the MCS (the last four domains).^[@B9]^

***Ethical considerations:***Consent was obtained from the patients who were included in the study after they were provided with necessary explanation about the study's objectives. Permission was received from the institution where the research was conducted and approval was obtained from the Ethical Committee of Faculty of Medicine, Gaziantep University.

***Data analysis:***Descriptive statistics were reported as frequencies, means and standard deviations. Student t-tests, ANOVA, Mann Whitney U and Kruskal-Wallis tests were used to evaluate the relationship between some characteristics and disease and treatment statuses of the patients and their mean scores of physical and mental quality of life prior to stem cell transplantation. Additionally, Paired Sample t-test was used to compare physical and mental mean scores of ESAS and SF-36 quality of life scale before and after the stem cell transplantation and correlation analysis to evaluate the relationship between the symptoms and quality of life score. Statistically significant levels were set at p\<0.05.

RESULTS
=======

The patients had low mean scores of both physical and mental quality of life. Those in 57 and over age group, women, those who were illiterate, those married, those who had economic difficulties and those who were obese had lower mean scores of physical and mental quality of life ([Table-I](#T1){ref-type="table"}).

###### 

Comparison of specific characteristics of patients with their mean scores of physical and mental quality of life before stem cell transplantation

  ----------------------------------------------------------------------
  *Parameters*            *Quality of Life*                
  ----------------------- ------------------- ------------ -------------
  17-26\                  26(31.7)\           58.8±19.8\   47.1±17.0\
  27-36\                  18(22.0)\           48.6±14.6\   36.8±11.2\
  37-46\                  13(15.9)\           38.8±13.9\   29.5±8.1\
  47-56\                  15(18.3)\           46.8±18.5\   37.1±16.9\
  57 or over              10(12.2)            33.4±13.4\   28.2±10.2\
                                              p=0.002      p=0.002

  Gender                                                   

  Female\                 26(31.7)\           42.4±20.6\   35.6±18.0\
  Male                    56(68.3)            50.7±17.4\   39.0±14.1\
                                              p=0.050      p=0.111

  Education level                                          

  Illiterate\             14(17.1)\           33.7±12.2\   28.6±8.7\
  Primary school\         36(43.9)\           44.8±16.4\   34.2±12.5\
  High school\            24(29.2)\           58.4±19.2\   45.6±16.7\
  University              8(9.8)              57.7±16.9\   47.6 ±18.6\
                                              P=0.000      p=0.002

  Marital status                                           

  Married\                60(73.2)\           43.8±17.2\   35.0±14.1\
  Single                  22(26.8)            59.7±18.0\   45.9±16.1\
                                              P=0.001      p=0.002

  Economic difficulties                                    

  Yes\                    47(57.3)\           44.8±18.2\   34.9±13.7\
  No                      35(42.7)            52.6±18.7\   41.9±16.8\
                                              P=0.062      p=0.041

  Occupation                                               

  Civil servant\          7(8.5)\             48.1±14.5\   39.3±15.6\
  Worker\                 9(11.0)\            48.4±12.4\   35.1±8.4\
  Self-employed\          25(30.5)\           47.3±16.5\   36.0±13.1\
  Unemployed\             13(15.9)\           63.9±20.5\   50.9±18.3\
  Other                   28(34.1)            41.4±19.1\   34.2±15.3\
                                              p=0.075      p=0.092

  BMI                                                      

  Underweight\            3(3.7)\             52.8±33.3\   41.0±26.7\
  Normal\                 53(64.6)\           49.7±17.9\   38.3±14.9\
  Overweight\             19(23.2)\           46.8±19.5\   38.0±15.3\
  Obese                   7(8.5)              37.7±17.3\   33.3±17.7\
                                              p=0.452      p=0.720
  ----------------------------------------------------------------------

n: number

MCS: Mental component summary, PCS: physical component summary.

SD: Standard deviation.

###### 

Comparison of specific disease- and treatment related characteristics of patients with their mean scores of physical and mental quality of life before stem cell transplantation

  -----------------------------------------------------------------------------------
  *Parameters*                          *Quality of Life*                
  ------------------------------------- ------------------- ------------ ------------
  Acute lymphocytic leukemia\           10(12.2)\           46.2±23.0\   36.8±18.7\
  Acute myeloid leukemia\               26(31.7)\           48.1±17.1\   38.0±13.9\
  Hodgkin lymphoma\                     6(7.3)\             41.5±20.8\   35.4±17.0\
  Non Hodgkin lymphoma\                 13(15.8)\           48.9±15.0\   34.9±13.0\
  Multiple myeloma\                     14(17.1)\           43.7±21.1\   38.6±18.7\
  Aplastic anemia                       13(15.9)            56.7±18.6\   42.2±15.2\
                                                            p=0.420      p=0.650

  Time of diagnosis                                                      

  Less than 6 months\                   17(20.7)\           51.7±19.1\   39.5±15.3\
  More than 6 months                    65(79.3)            47.2±18.7\   37.5±15.5\
                                                            p=0.369      p=0.400

  Stage                                                                  

  I\                                    11(13.4)\           45.8±22.6\   37.0±17.4\
  II\                                   21(25.6)\           49.2±19.1\   38.1±15.7\
  III\                                  29(35.4)\           47.7±16.8\   36.4±13.9\
  IV                                    21(25.6)            48.7±20.0\   40.3±16.8\
                                                            p=0.944      p=0.839

  Type of transplantation                                                

  Autologous transplantation\           35(42.7)\           40.3±16.9\   33.1±15.0\
  Allotransplantation                   47(57.3)            53.9±18.1\   41.5±14.8\
                                                            p=0.001      p=0.014

  Opinion on the disease                                                 

  Easily treatable\                     21(25.6)\           49.5±19.1\   40.0±16.0\
  Requires long-term treatment          61(74.4)            47.6±18.8\   37.2±15.2\
                                                            p=0.815      p=0.510

  Adaptation to the disease                                              

  Yes\                                  82(100.0)\          48.1±18.7\   37.9±15.4\
  No                                        -               -            -

  Change in body image                                                   

  Yes\                                  11(14.4)\           47.4±12.9\   35.3±7.8\
  No                                    71(86.6)            48.2±19.5\   38.3±16.2\
                                                            p=0.902      p=0.576

  Worries about the future                                               

  Yes\                                  53(64.6)\           45.5±19.0\   36.0±14.9\
  No                                    29(35.4)            52.9±17.6\   41.4±15.9\
                                                            p=0.105      p=0.116

  Regular exercising                                                     

  Yes\                                  12(14.6)\           57.2±19.9\   45.7±14.1\
  No                                    70(85.4)            46.6±18.2\   36.6±15.3\
                                                            p=0.080      p=0.023

  Opinion on BMT                                                         

  I believe it will be remedial\        32(39.0)\           47.0±17.1\   38.0±14.6\
  Remedial and many side effects\       48(58.5)\           49.8±19.6\   38.8±15.6\
  I don't believe it will be remedial   2(2.5)              25.0±0.6\    15.5±5.7\
                                                            p=0.142      p=0.079

  Received training on BMT                                               

  Yes\                                  39(47.6)\           52.4±19.4\   41.5±17.1\
  No                                    43(52.4)            44.2±17.4\   34.7±13.1\
                                                            p=0.050      p=0.046
  -----------------------------------------------------------------------------------

n: number, MCS: mental component summary, PCS: physical component summary, SD: Standard deviation

###### 

Comparison of patients' mean scores of Edmonton Symptom Assessment Scale and Quality of Life before and after stem cell transplantation

  ---------------------------------- -------------------------- --------------------------- -------
  *Symptoms* *and quality of life*   *Pre-Transpl.* *Mean±SD*   *Post-Transpl.* *Mean±SD*   *p*
  Symptoms                                                                                  
  Pain                               2.3±1.7                    3.7±1.8                     0.000
  Fatigue                            4.2±2.0                    5.6±1.8                     0.000
  Nausea                             2.3±1.7                    3.7±1.7                     0.000
  Sadness                            3.6±1.6                    4.0±2.1                     0.008
  Anxiety                            3.7±1.8                    4.1±1.9                     0.104
  Insomnia                           2.9±1.7                    3.9±1.8                     0.000
  Loss of appetite                   2.6±1.7                    3.8±1.7                     0.000
  Feeling well                       2.6±2.0                    3.8±1.7                     0.000
  Shortness of breath                0.6±1.2                    1.1±1.8                     0.000
  Changes in skin and nails          3.3±1.2                    4.0±1.1                     0.000
  Stomatitis                         1.0±1.4                    2.2±1.6                     0.000
  Numbness in hands                  1.1±1.7                    1.7±2.0                     0.000
  Quality of Life                                                                           
  Physical                           48.1±18.7                  44.0±16.5                   0.006
  Mental                             37.9±15.4                  33.8±13.4                   0.002
  ---------------------------------- -------------------------- --------------------------- -------

**SD:**Standard deviation

###### 

Relationship between patients' mean scores of Edmonton Symptom Assessment Scale and Quality of Life before stem cell transplantation

  --------------------------- -------- ------------------- -------- -------
                                       *Quality of Life*            
                              *PCS*    *MCS*                        
                              *r*      *p*                 *r*      *p*
  Pain                        -0.634   0.000               -0.473   0.000
  Fatigue                     -0.597   0.000               -0.420   0.000
  Nausea                      -0.460   0.000               -0.362   0.002
  Sadness                     -0.531   0.000               -0.415   0.000
  Anxiety                     -0.492   0.000               -0.394   0.000
  Insomnia                    -0.493   0.000               -0.382   0.000
  Loss of appetite            -0.546   0.000               -0.420   0.000
  Feeling well                -0.645   0.000               -0.532   0.000
  Shortness of breath         -0.539   0.000               -0.456   0.000
  Changes in skin and nails   -0.644   0.000               -0.271   0.000
  Stomatitis                  -0.644   0.000               -0.458   0.000
  Numbness in hands           -0.586   0.000               -0.434   0.000
  --------------------------- -------- ------------------- -------- -------

MCS: mental component summary, PCS: physical component summary.

Some 31.7% of the patients included in the study had acute myeloid leukemia, 79.3% of them had their time of diagnosis more than six months ago, 35.4% were in stage III, and 57.3% were administered allotransplantation, 74.4% of the patients thought that their disease required a long-term treatment, 86.6% stated that their body image has changed, 64.6% had worries about the future, 58.5% thought that stem cell transplantation had many remedial and side effects and 52.4% did not receive any training on stem cell transplantation.

Those who were diagnosed with Hodgkin lymphoma and were at stage I had the lowest mean scores of physical quality of life and those with non-Hodgkin lymphoma and were at stage III had the lowest mean scores mental quality of life. Those with more than six months of diagnosis time and those who were administered autologous transplantation had lower mean scores of both physical and mental quality of life. Those who said that the disease required long-term treatment, those who stated that they had a change in their body image, those who had worries about the future, and those who did not believe that stem cell transplantation would be remedial had lower mean scores of both physical and mental quality of life ([Table-II](#T2){ref-type="table"}).

The patients had increased mean scores of pain, fatigue, nausea, depression, anxiety, drowsiness, loss of appetite, decreased sense of well-being and shortness of breath, skin and nail changes, stomatitis, and numbness in the hands and decreased mean scores of physical and mental quality of life after the stem cell transplantation as compared to before it. The changes in the symptoms other than anxiety and in quality of life were found to be highly significant (p\<0.05) ([Table-III](#T3){ref-type="table"}).

A negative correlation was found between the symptoms experienced by the patients and their quality of life; as the symptoms increased, their quality of life declined (p\<0.05) ([Table-IV](#T4){ref-type="table"}).

DISCUSSION
==========

In this study, the symptoms experienced by the patients with hematological problems, their quality of life and the relationship between these symptoms and quality of life before and after stem cell transplantation were evaluated. The study was performed a month before the stem cell transplantation and a month after it. This was because there were reports from other studies that patients had intense problems in these periods and such problems affected patients adversely in many respects.^[@B10],[@B11]^

As a result of the study, the patients were observed to have quite low mean scores of physical and mental quality of life a month before transplantation and this was more apparent in their mental quality of life scores. The symptoms most intensely experienced by the patients were fatigue, anxiety, sadness, skin and nail changes, drowsiness, loss of appetite, decreased sense of well-being, pain, nausea, numbness in the hands, stomatitis, and shortness of breath in that order. Looking at the results a month after transplantation, the mean scores of both physical and mental quality of life further declined as compared to before transplantation and the severity of all the symptoms starting from fatigue increased. We think that the increase in the severity of symptoms was the cause of decreased quality of life of the patients after transplantation. In fact, it was also observed in other studies performed at various time intervals after transplantation that patients generally had low quality of life^[@B12]-[@B14]^, they had the lowest quality of life particularly in the second week of transplantation^[@B10]^ and complications and some health-related problems were experienced in the early stage (first 100 days), mid stage (100 days-1 year) and in the long-term (later than a year).^[@B11]^ Again in this period, patients were reported to have experienced changes in especially their physical symptoms, body images and sexual lives^[@B15]-[@B17]^, further worsening of their health conditions, job losses^[@B17]^, social problems^[@B13]^ and financial problems.^[@B18]^ In the post-transplantation period, patients commonly had fatigue^[@B11],[@B14],[@B15]^ and faced problems such as anxiety, depressive symptoms^[@B17]^, loss of energy, headache, dizziness^[@B19]^, concern for the future, and fear of relapse.^[@B13]^

Studies have showed that some symptoms such as physical well-being^[@B20]^, sleeping problems, pain^[@B21]^, and anxiety were among the factors that affected quality of life the most.^[@B1]^ The fact that those who experienced more intense symptoms had worse quality of life in our study supports the results of these studies.

Apart from these problems experienced in the course of both the disease and treatment, some characteristics of patients also affect their quality of life. It was observed in our study that those of advanced age, women, those with poor economic status and those with lower level of education had poorer quality of life. Other study also revealed that women and those of advanced age had lower quality of life.^[@B12]^ However, there are also studies that have not found any relationship between parameters such as age, gender and education, and quality of life.^[@B13],[@B17]^ Therefore, it is very important for the members of health staff to evaluate socio-demographic and regional characteristics alongside symptom control during treatment and care, and offer guidance in solving possible problems of patients.

As reported it is important that every patient is evaluated individually in terms of all of their functions and quality of life with a multidisciplinary team approach^[@B21]^ before and after transplantation.^[@B22]^ It was reported that particularly after transplantation it was quite effective when the symptoms and primarily fatigue were alleviated to enable patients continue with their daily life, they are helped to increase their quality of life.^[@B15]^ Additionally, if the members of healthcare staff teach patients about coping skills and appropriate nursing interventions are made after an assessment is done with a holistic approach, this will have a positive impact on their quality of life.

CONCLUSION
==========

It was found that the patients had decreased physical and mental quality of life both before and after transplantation and this decline further increased in the first month after transplantation. Similarly, all the symptoms were experienced more intensely after stem cell transplantation as compared to before it; female gender, advanced age, and low level of education and economic status affected quality of life negatively. As the severity of symptoms increased, quality of life deteriorated. For this reason, nurses have a great responsibility for assessing and managing symptoms in regular intervals to support quality of life especially immediately before and after transplantation without overlooking the socio-demographic variables.
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